te Velde et al. International Journal of Behavioral Nutrition and Physical Activity 2014, 1 1 :82 
http://www.ijbnpa.Org/content/1 1/1/82 




INTERNATIONAL JOURNAL OF BEHAVIORAL 
NUTRITION AND PHYSICAL ACTIVITY 



RESEARCH Open Access 



Parents and friends both matter: simultaneous and 
interactive influences of parents and friends on 
European schoolchildren's energy balance-related 
behaviours - the ENERGY cross-sectional study 

Saskia J te Velde 1 ", Mai JM ChinAPaw 2 , Use De Bourdeaudhuij 3 , Ell ing Bere 4 , Lea Maes 5 , Luis Moreno 6 , Natasa Jan 7 , 
Eva Kovacs 8 , Yannis Manios 9 and Johannes Brug 1 



Abstract 

Background: The family, and parents in particular, are considered the most important influencers regarding children's 
energy-balance related behaviours (EBRBs). When children become older and gain more behavioural autonomy 
regarding different behaviours, the parental influences may become less important and peer influences may gain 
importance. Therefore the current study aims to investigate simultaneous and interactive associations of family rules, 
parent and friend norms and modelling with soft drink intake, TV viewing, daily breakfast consumption and sport 
participation among schoolchildren across Europe. 

Methods: A school-based cross-sectional survey in eight countries across Europe among 10-12 year old 
schoolchildren. Child questionnaires were used to assess EBRBs (soft drink intake, TV viewing, breakfast consumption, 
sport participation), and potential determinants of these behaviours as perceived by the child, including family rules, 
parental and friend norms and modelling. Linear and logistic regression analyses (n = 781 1) were applied to study the 
association of parental (norms, modelling and rules) and friend influences (norm and modelling) with the EBRBs. In 
addition, potential moderating effects of parental influences on the associations of friend influences with the EBRBs 
were studied by including interaction terms. 

Results: Children reported more unfavourable friend norms and modelling regarding soft drink intake and TV viewing, 
while they reported more favourable friend and parental norms and modelling for breakfast consumption and physical 
activity. Perceived friend and parental norms and modelling were significantly positively associated with soft drink 
intake, breakfast consumption, physical activity (only modelling) and TV time. Across the different behaviours, ten 
significant interactions between parental and friend influencing variables were found and suggested a weaker 
association of friend norms and modelling when rules were in place. 

Conclusion: Parental and friends norm and modelling are associated with schoolchildren's energy balance-related 
behaviours. Having family rules or showing favourable parental modelling and norms seems to reduce the potential 
unfavourable associations of friends' norms and modelling with the EBRBs. 
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Introduction 

Overweight and obesity are important determinants of 
avoidable burden of disease [1,2] and overweight and obes- 
ity track from childhood into adulthood [3,4]. Preventing 
overweight and obesity and promoting healthy energy- 
balance related behaviours (EBRBs) in youth are therefore 
important health promotion priorities across Europe and 
beyond. 

The family, and parents in particular, are considered the 
most important influencers regarding children's EBRBs 
[5-9]. Parents can influence their children's EBRBs through 
parental support and co-participation, demand or facilita- 
tion: parental EBRBs has been positively associated with 
children's EBRBs, and parental rules, facilitation, co- 
participation have all been found to be associated with 
children's EBRBs [10-14]. When children become older 
and gain more behavioural autonomy regarding different 
EBRBs, the parental influences may become less important 
and peer influences may gain importance [15,16]. During 
adolescence, children tend to spend more time with friends 
and children's susceptibility to peer influences seems to 
peak around 12-13 years of age [17-19]. Therefore friends 
are likely to have increasingly more influence on the child's 
behaviour during early adolescence through observation, 
modelling, imitation, companionship, social support, group 
norm setting, peer crowd affiliation and peer victimization 
[20,21-22]. A recent review [22] and several original studies 
indeed confirmed the influences of friends on physical 
activity behaviour [21,23-25] and eating behaviour [26,27]. 
The review by Salvy and colleagues showed that social fa- 
cilitation or companionship and modelling are positively as- 
sociated with both physical activity and eating; adolescents 
eat more and are more active in the presence of a peer or 
when peers eat more or are more active [22]. Contrary, 
Feunekes and colleagues found in one of the earlier studies 



on this topic that fat intake was not correlated between 
friends [28] and a review by Cunningham and colleagues 
concluded that there is no consistent evidence that friends 
influence body weight through their own weight-related 
behaviours [29]. 

Despite the likely increasing influence of peers on 
children's behaviour when they become older, parental 
influences such as favourable parental norms, parental 
modelling and family rules remain important and may 
interact with the influence of peers, as depicted in Figure 1. 
Only a few studies investigated the parent and peer influ- 
ences on EBRBs simultaneously [25,30-34]. In general, 
support from different sources is related to physical activ- 
ity [30] and it may be that parents have a stronger influ- 
ence on healthy food intake while friends have a stronger 
influence on unhealthy food intake [31,32]. However, to 
the best of our knowledge no studies investigated the 
potential interaction between parental and peer factors in 
their associations with children's EBRBs. 

Within the cross sectional study of the "EuropeaN Energy 
balance Research to prevent excessive weight Gain among 
Youth" (ENERGY) -project - a cross European study to 
explore overweight and its determinants in school children 
across Europe [35], schoolchildren reported the perceived 
peer norms and modelling with respect to four EBRBs (i.e. 
soft drink intake, TV viewing, breakfast consumption and 
physical activity), and also reported whether family rules 
were in place regarding these behaviours. Therefore, the 
present study assessed the associations of perceived peer in- 
fluences (norms and modelling) and perceived parental in- 
fluences (norms, modelling and rules) with schoolchildren's 
EBRBs. Secondly, it assessed if parental influences regarding 
these behaviours have a moderating effect in the asso- 
ciations between peer influences and EBRBs. We are 
interested in favourable and unfavourable answers and 
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Figure 1 Conceptual model of the study, left panel represents a joint effect of parental and friend influences while the right panel 
represents an interaction or moderating effect of parental influences on the friend influences on energy balance-related 
behaviours (EBRBs). 
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associations, which we defined as having a presumed 
healthy or unhealthy influence (e.g. high modelling for TV 
viewing was seen as unfavourable, while high modelling for 
sport participation was seen as favourable). 
We hypothesized that: 

1. EBRB-specific family rules, parental and friend 
norms and modelling are all associated with the 
specific EBRBs (i.e. soft drink intake, TV viewing, 
daily breakfast consumption and sport participation), 
with more pronounced associations of parent 
influences on the healthy behaviours and more 
pronounced associations of friend influences on the 
unhealthy behaviours. 

2. That favourable parental norms, modelling and rules 
regarding the specific EBRBs will reduce the 
potential unfavourable influence and/or strengthen 
the favourable influence of friend modelling and 
norms on the specific EBRBs. 

Methods 

A description of the rationale and organization of the 
ENERGY-project [36] and a comprehensive description 
of the design, procedures, and methodology of the EN- 
ERGY school-based survey [35] are published elsewhere. 
The data collection manual and survey questionnaires 
for the Energy cross-sectional survey are available online 
at http://projectenergy.eu. 

Ethical approval 

Ethical approval was obtained from the relevant Ethical 
review committees in all participating countries. Belgium 
the survey was approved by the Medical Ethics Committee 
of the University Hospital Ghent; in Greece the survey 
was approved by the Bioethics Committee of Harokopio 
University; in Hungary the survey was approved by the Sci- 
entific and Ethics Committee of Health Sciences Council; 
in the Netherlands the survey was approved by the Medical 
Ethics Committee of the VU University medical center; in 
Norway the survey was approved by the National Commit- 
tees for Research Ethics in Norway; in Slovenia the survey 
was approved by the National Medical Ethics Committee of 
the Republic of Slovenia; and in Spain the survey was 
approved by Clinical Research Ethics Committee of the 
Government of Aragon. Furthermore, research permission 
was, if necessary, obtained from local school authorities 
(local school boards and/or headmasters). 

Sampling and respondents 

The school-based survey was carried out between 
March and July 2010 in Belgium, Greece, Hungary, the 
Netherlands, Norway, Slovenia, and Spain, among pu- 
pils in the final years of primary education (aged 10-12 
years). Based on previous cross-European studies on 



health behaviour and their determinants [37], a mini- 
mum sample of 1,000 schoolchildren per country and 
one parent/caretaker for each child was aimed for. Sam- 
pling was nationally representative in Greece, Hungary, 
the Netherlands, and Slovenia. In Spain, schools in 
the region of Aragon were selected; Belgium selected 
schools from Flanders and Norway selected schools 
from the southern regions of the country [35]. Within 
each country or region, three provinces were randomly 
selected from each of the lowest, mid and highest 
tertiles of degree of urbanization (i.e. the percentage 
of inhabitants living in towns of >20,000 persons). A 
municipality of >20,000 inhabitants from each selected 
province was randomly chosen, with schools randomly 
selected for inclusion in the study from all schools in 
that municipality. The clustering of the data was taken 
into account in sample size calculations. A school re- 
cruitment letter was sent to the headmaster or principal 
of the sampled schools, followed by a personal tele- 
phone call. Following the school's agreement, parents 
received a letter explaining the study purpose and were 
asked for written consent for their child in countries 
where active informed consent (opt in) was required 
(Hungary, Norway, Spain) or were provided with a form 
to declare that their child was not to be included in the 
study in the other countries where ethical approval 
required passive informed consent (opt out). 

Detailed information on response rates at the school, 
child and parent level have been reported elsewhere 
[38]. Between 15 (Slovenia) and 37 (Greece) schools par- 
ticipated, with a wide range in response rates at the 
school level. Response rates at the child level were in 
general high (>80%), but in Hungary (33%), Norway 
(45%) and Spain (43%) lower response rates were ob- 
tained, mainly because of parents not returning com- 
pleted parental consent forms. For the current study we 
only used data from the child questionnaires. Only chil- 
dren who had valid data on at least one behaviour and 
the related friend and parental influence variables (norm, 
modelling, rules) were included in the analyses (n tota i = 
7811 (99%); n = 7698 (97%) for soft drink consumption; 
n = 7603 (96%) for TV viewing; n = 7674 (97%) for break- 
fast consumption; n = 7652 (97%) for sport/Physical 
Activity (PA) participation). 

Measures 

Measurements were conducted according to standardized 
protocols. The children self-reported their engagement in 
the specific EBRBs and their perceptions of friend and 
parental norms and modelling and parental rules by 
means of questionnaires that were completed during 
school time. Detailed information regarding the proce- 
dures, training of research staff, the development of ques- 
tionnaires [35], and test-retest reliability and construct 
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validity of children and parent questionnaires [39,40] are 
published elsewhere. Test-retest reliability was tested by 
administering the questionnaire twice with a one week 
interval among 720 schoolchildren across the participat- 
ing countries. The intraclass coefficients and percentage 
agreement was good to excellent for all items assessing 
the EBRBs. The intraclass coefficients and percentage 
agreement was good to excellent for 60% of items asses- 
sing parent and friend influences included in the 
current study (33;34). Construct validity of the ques- 
tionnaire items was assessed by comparing the answers 
from the questionnaire to information retrieved through 
an interview [39]. This resulted in good to excellent 
construct validity (ICC > 0.60) for 63% of the items 
assessing the EBRBs. We also attempted to assess, con- 
struct validity for items assessing the perceived parent 
and friend influences regarding the EBRBs (33;34), with 
moderate to poor results, most likely due to lack of a 
clear gold standard. 

Energy-balance related behaviours (EBRBs) 

Sport-related physical activities, sedentary activities (TV- 
viewing and computer time), dietary behaviours (i.e. con- 
sumption of soft drinks, fruit juices, and breakfast) were 
assessed by self-report. 

Dietary behaviours 

Intakes of soft drinks was assessed with food frequency 
questions (FFQ). Children were asked to indicate on 
how many days a week they normally drank soft drinks 
and on days that they drink soft drinks, how much by 
ticking the number of glasses (or small bottles, i.e. 
250 ml), cans (i.e. 330 ml) and/or large bottles (i.e. 
500 ml). Pictures of the serving sizes were shown in the 
questionnaire. Mean intake in ml of total soft drinks per 
day was calculated. However, intake of soft drinks was 
not normally distributed and was dichotomized for the 
analyses (based on a cut off value of 200 ml/day, which 
more or less equals one glass per day, and has been 
applied in this data set before). 

Frequency of breakfast consumption was assessed by two 
questions asking the children on how many schooldays per 
week and on how many weekend days they normally had 
breakfast. Breakfast frequency per week was calculated by 
adding up the answers of the two questions. The frequency 
score was recoded into a daily breakfast score ([0] had 
breakfast 7 days/week; [1] had breakfast 0-6 times/week). 

Sport participation 

questions assessed how many hours per week children 
participated in their two main sports. These questions 
have been used before and have shown good reliability 
and validity [41]. Children were first asked to mention 
their favourite sport with the instruction that we meant 



with sport 'all sports activities that take place at a sports 
club and/or the supervision of a trainer/instructor/coach, 
this could include both team and solitary sports activities. 
This question was followed by asking them about how 
often they did this sport in a normal week (with answer al- 
ternatives 30 minutes/week, 1 hour/week, 1.5 hours/week, 
2 hours/week, 2.5 hours/week, 3 hours/week, 3.5 hours/ 
week, 4 hours/week, 4.5 hours/week, and 5 hours/week). 
These questions were repeated for a second sport in 
which they participated. Children could also answer that 
they did not participate in any sport activity. Based on the 
answers, average time of sport participation per day was 
calculated for each child. 

TV viewing 

Questionnaire items were included on how many hours 
the child normally watches TV (including video and 
DVD, but not including computer use and playing com- 
puter games) on weekdays and weekend days. Based on 
the answers, average time spent on TV viewing per day 
was calculated. 

Friend norms, modelling and parental rules, norms and 
modelling. 

Friend norms were assessed by asking the children 
whether they thought that most of their friends would 
rate the specific EBRBs as good or bad (e.g. 'If I drink 
soft drinks or fruit squash most of my friends think this 
is.... (very bad - very good)'). 

Friend modelling was assessed by asking the child to 
rate the behaviour of their friends (e.g. 'How often do 
most of your friends drink soft drinks or fruit squash? 
(Never - Always)'). 

Parental rules as perceived by the child regarding the 
specific EBRBs were assessed by one question per EBRB 
(e.g. 'Do your parents/caregivers have rules about how 
many soft drinks or fruit squash you are allowed to 
drink (No (0)- Yes (1))'). 

Parental norms were assessed by questions asking how 
their parents would rate the specific EBRBSs (e.g. 'If I 

drink soft drinks my parents think this is (very bad - 

very good)'). 

Parental modelling was assessed by questions asking 
how often their parents engaged in the specific behav- 
iour (e.g. how often do your parents drink soft drinks 

(never - always)). 

All modelling and norm variables were recoded into 
categorical variables with three categories: 1. Never-not 
often; 2. Sometimes; 3. Often - always; or 1. Bad- very 
bad; 2. Neither good nor bad; 3. Good - very good. 

Statistical analyses 

Means, standard deviations (SD) and proportions were 
calculated to describe the main variables. As descriptive 
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results regarding the EBRBs [38] and perceptions of family 
and friend influences have been reported in previous pub- 
lications [42,43], the current paper will only present these 
descriptive statistics to better understand the subsequent 
analyses. 

Assumptions for linear regression analyses (e.g. nor- 
mal distribution of the residuals) were checked. In case 
of skewed residuals, logistic regression was applied after 
dichotomizing the outcome variable (this was the case 
for soft drinks). Because of the nested design, i.e. chil- 
dren nested within schools, intraclass correlation coeffi- 
cients (ICC) were calculated to estimate the strength of 
the clustering. ICCs were considered low (i.e. < 0.03), 
indicating that no adjustment for the nested design was 
needed. Therefore, (logistic) linear regression analyses 
were applied to estimate the associations of friend 
modelling and friend norms with the specific EBRBs. 
Regression coefficients or odds ratios (OR) and 95% 
Confidence Intervals (CI) were estimated to describe 
the strengths of the associations of parental and friend 
influences (i.e. norms and modelling) with the EBRBs. 
The norm and modelling variables were dummy coded 
before being entered into the regression models, with 
the neutral response (i.e. neither good nor bad; some- 
times) as the reference category. For the analyses with 
TV viewing, the parental norm variable was dichoto- 
mized with the unfavourable category as the category of 
interest due to very few children giving 'good - very 
good' as the answer to this specific question. Also, for 
sport participation, perceived friend norm and model- 
ling were dichotomized due to very few children giving 
'bad - very bad' or 'never - not often' as an answer. 
However, here the unfavourable categories ('bad - very 
bad'/'never - not often') could not be made the category 
of interest. In addition, associations of perceived parent 
norm with sport participation could not be estimated 
due to the fact that almost all children responded 'good 
- very good'. 

In order to study the potential moderating effect of par- 
ental influences (i.e. rules, norms, modelling), on the asso- 
ciations of friend norms and friend modelling with the 
EBRBs, interaction terms between parental influence vari- 
ables and friend influence variables were calculated and 
entered into the regression model. If the interaction term 
approached statistical significance (p < 0.10), analyses were 



stratified. Predicted probabilities for high soft drink intake 
and daily breakfast consumption as well as predicted time 
spent watching TV or in sport were saved from the logis- 
tic and linear regression analyses and subsequently used 
for plotting the moderation effects. 

All models were first run on the whole sample while 
adjusting for country, sex and age. 

IBM SPSS statistics version 20 was used for the 
analyses. 

Results 

The descriptive statistics in Table 1 show that the mean 
age in the total sample was between 11 and 12 years and 
that the distribution of boys and girls was almost equal. 
This table shows that the majority of the children re- 
ported to drink more than 200 ml/day of sugary drinks. 
Further, most children reported to eat breakfast daily. 
On average, children reported to spend 228 min/week 
on sports and 690 min/week on TV viewing (Table 1). 
More detailed country specific information can be found 
in a previously published article [38]. 

Table 2 shows the descriptive statistics regarding 
friend and parental influences. As reported before 
[Te Velde et al., Correlates paper, unpublished data], in 
general children reported unfavourable friend norm and 
modelling for the unhealthy behaviours (soft drinks and 
TV viewing) with 45% and 38% reporting that friends 
think that drinking soft drinks and TV viewing is 'good 
- very good' respectively. Less unfavourable parental 
norm and modelling for soft drink intake and TV view- 
ing were reported by the children; with 13% and 8% 
reporting that parent would think that drinking soft 
drinks and TV viewing would be 'good - very good'. 
About half of the children reported that rules were in 
place regarding soft drinks and TV viewing. 

Regarding breakfast and sports/physical activity, chil- 
dren generally reported both favourable friend as well as 
parental norms and modelling. About 40% reported to 
have rules for breakfast consumption and about one 
third reported to have rules regarding sports/physical 
activity participation. 

Associations of friends norm and modelling with EBRBs 

Perceived friend norms and modelling were significandy 
associated with the EBRBs (except favourable friend norm 



Table 1 Characteristics of the study population (N = 7811) 



Age 


Sex 


Parental education 


Soft drink 


Soft drink consumption 


TV viewing 


Breakfast 


Sport participation 


(years) 


(boys) 


(at least one parent > 


intake (ml/day) 


(>200 ml/day) 


(min/week) 


consumption 


(min/week) 






14 years) (n = 5707) 








(daily) 




Mean (SD) a 


N (%) 


N (%) 


Median b (IQR) C 


N (%) 


Mean (SD) a 


N (%) 


Mean (SD) a 


1 1 .6 (0.7) 


3747 (48) 


3703 (64.9) 


118.6 (35.7-462.9) 


3329 (42.6) 


767 (424) 


5121 (65.6) 


228.3 (166.3) 



Country specific values are previously reported [38]; a SD = standard deviation; b Median is reported due to skewed distribution of the variable; C IQR - Interquartile 
range (p25 - 75th percentile). 
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Table 2 Descriptive statistics regarding friend norms and modelling, family rules, parent norms and modelling 
regarding soft drink intake, TV viewing, breakfast consumption and sport/physical activity participation for the whole 
sample 3 



Behaviours 



Soft drink TV Breakfast Sport/physical activity 

intake viewing consumption participation 



V-Ul K.C|Jl 




ncbpui lie 

categories 




% 




% 




% 




% 


Friend norm 


If 1 < do specific behaviour > my friends think 


Bad - very bad 


586 


8% 


644 


8% 


77 


1% 


32 


0% 




this is 


Neither good nor 
bad 


3665 


47% 


4133 


54% 


1270 


16% 


bib 


7% 






Good - very good 


3514 


45% 


2885 


38% 


6409 


83% 


7235 


93% 


Friend 


how often do your friends < specific 


Never - not often 


75/ 


10% 


226 


3% 


271 


4% 


182 


2% 


modelling 


behaviour > .... 


Sometimes 


3436 


44% 


1910 


25% 


1121 


14% 


1152 


15% 






Often - always 


3597 


46% 


5606 


72% 


6365 


82% 


6454 


83% 


Parent norm 


If 1 < do specific behaviour > my parents think 


Bad - very bad 


2675 


34% 


2771 


36% 


40 


1% 


44 


1% 




this is 


Neither good nor 
bad 


4065 


52% 


4363 


56% 


288 


4% 


125 


2% 






Good - very good 


1050 


13% 


610 


8% 


7449 


96% 


7580 


98% 


Parent 


how often do your parents < specific 


Never - not often 


3395 


44% 


1137 


15% 


533 


7% 


1693 


22% 


modelling 


behaviour > .... 


Sometimes 


3066 


39% 


3186 


41% 


833 


11% 


2475 


32% 






Often - always 


1328 


17% 


3447 


44% 


6413 


82% 


3593 


46% 


Family rules 


Do your parents/caregivers have rules 
about. ... 


Yes 


4116 


53% 


4200 


54% 


3146 


40% 


2602 


33% 



a Country specific values are previously reported [38]. 



towards soft drink), so that unfavourable perceived friend 
norms and modelling were associated with more soft 
drink consumption, more TV viewing and lower odds for 
daily breakfast consumption. Similarly, favourable per- 
ceived friend norms and modelling were associated with 
lower soft drink intake and less TV time. After taking into 
account parental norms, modelling and family rules 
(Table 3) the associations weakened, but remained signifi- 
cant, except for the favourable friend norm category for 
TV time (Table 4) where the relationship lost statistical 
significance. 



Associations of parental norms, modelling and rules with 
EBRBs 

Parental norms, modelling and family rules were all signifi- 
cantly associated with all four EBRBs in a way that 
favourable norms and modelling were associated with lower 
soft drink consumption and more time spent in sports. 
Similarly, unfavourable parental norms and modelling were 
associated with more soft drink intake, more TV time, 
lower odds for daily breakfast and less time spent on sports. 
Having rules in place was associated with lower soft drink 
consumption and lower TV time and with higher odds for 
daily breakfast and more sport participation (Table 3). All 
aforementioned associations weakened but remained sig- 
nificant after adjusting for friend norms and friend model- 
ling (Table 4). 



Moderation by family rules with friend norms and friend 
modelling 

For all behaviours except breakfast consumption, signifi- 
cant (p < 0.1) interaction terms with family rules were 
found (see Table 5). Although associations of friend norm 
and friend modelling with soft drink intake, TV viewing 
and sport participation were (borderline) significant in 
both strata, the difference between favourable and un- 
favourable friend norm and friend modelling appeared to 
be stronger in the absence of family rules (Table 5). In 
addition, Figures 2, 3 and 4 show that the highest prob- 
ability for high soft drink intake and highest TV time was 
found in the absence of family rules (grey bars) combined 
with unfavourable friend norms and modelling. Whereas 
sport participation was highest when family rules were in 
place (black bars) combined with favourable friend norms 
and friend modelling (Figure 5 and 6). 



Moderation by parental norms with friend norms and 
modelling 

One significant interaction term indicated that the 
strength of the association of friend modelling with TV 
time was dependent on parental norm (see Table 5). Re- 
sults suggest that high, thus unfavourable, friend model- 
ling had the strongest association with TV time in the 
favourable parental norm stratum (Very bad - neither 
good nor bad') (Table 5), but highest TV time was 



Table 3 Results of the (logistic) regression analyses for the associations of friend norm, friend modelling, parental norm, parental modelling and family rules 
with high soft drink intake, TV viewing, daily breakfast consumption and sport participation 



Soft drink intake TV viewing Daily breakfast Sport participation (min/ 

(> 200ml/day) (min/week) consumption week) 



OR a 95% CI b a 95% CI OR a 95% CI b a 95% CI 





Bad- very bad 


0.66 .523 


.833 


-80.3 -116.0 


-44.6 


0.50 0.31 


0.80 


n.c. b 






Friend norm (If 1 <do specific behaviour> my friends think this is ) 


Neither good nor bad 


Reference 




Reference 








Reference 














Reference 












Good - very good 


1.67 1.50 


1.86 


97.0 75.7 


118.4 






44.0 


29.7 


58.4 




Never -not often 


0.54 0.44 


0.67 


-88.1 -146.2 


-30.0 


0.45 0.34 


0.58 


n.c. b 






Friend modelling (How often do your friends <specific behaviour>...) 


Sometimes 


Reference 




Reference 








Reference 
















Reference 












Often - always 


2.04 1.83 


2.27 


129.0 106.5 


151.4 






36.1 


26.0 


46.1 




Bad- very bad 


0.51 0.46 


0.58 






0.32 0.16 


0.65 


n.c. b 












Reference 














Parental norm (If 1 <rio specific behaviour> my parents think this is ) 


Neither good nor bad 


Reference 












n.c. b 














Reference 












Good - very good 


2.00 1.71 


2.34 


148.4 112.5 


184.3 






n.c. b 








Never -not often 


0.39 0.35 


0.44 






0.38 0.34 


0.44 


-25.1 


-35.2 


-15.0 










Reference 














Parental modelling (how often do your parents <specific behaviour>...:. 


I Sometimes 


Reference 












Reference 
















Reference 












Often - always 


2.29 1.98 


2.65 


180.2 161.2 


199.2 






36.4 


28.2 


44.5 




No 


Reference 




Reference 




Reference 




Reference 






family rules (Do your parents have rules about....) 






















Yes 


0.60 0.54 


0.66 


-166.5 -185.5 


-147.5 


1.71 1.54 


1.90 


24.2 


16.5 


31.8 



a all models are adjusted for sex, age and country; Bold - significant at p < 0.05; b n.c - not calculated (due to very small group(s)). 



Table 4 Results of the multiple (logistic) regression analyses for the associations of friend norm, friend modelling, parental norm, parental modelling and 
family rules, adjusted for each other, with high soft drink intake, TV viewing, daily breakfast consumption and sport participation 







Soft drink intake 


TV viewing 




Daily breakfast 


Sport participation 






(>200 ml/day) 




(min/week) 




consumption 




(min/week) 






OR a 


95% CI 




b a 


95% CI 




UK ybvoLI 




b a 


95% CI 


Friend norm (If 1 < do specific behaviour > my friends think this is ) 


Bad- very bad 


0.89 


0.69 


1.15 


-42.3 


-77.0 


-7.60 


0.74 0.44 


1.25 


an.c. b 






Neither good nor bad 


Ref c 






Ref 






Ref 




Ref 






Good - very good 


1.22 


1.08 


1.37 


50.9 


29.0 


72.8 






30.6 


15.7 45.5 


Friend modelling (How often do your friends < specific behaviour > ....) 


Never -not often 


0.66 


0.53 


0.82 


-71.4 


-128.8 


-14.1 


0.50 0.38 


0.66 


n.c. 






Sometimes 


Ref 






Ref 






Ref 




Ref 






Often - always 


1.70 


1.51 


1.91 


74.3 


51.3 


97.4 






27.8 


1 7.6 38.0 


Parental norm (If 1 < do specific behaviour > my parents think this is ) 


Bad- very bad 


0.67 


0.59 


0.76 


Ref 






0.39 0.18 


0.85 


n.c. 






Neither good nor bad 


Ref 












Ref 




n.c. 






Good - very good 


1.42 


1.19 


1.68 


59.5 


23.1 


95.9 






n.c. 




Parental modelling (how often do your parents < specific behaviour > ....) 


Never -not often 


0.46 


0.41 


0.52 


Ref 






0.41 0.36 


0.47 


-21.0 


-31.3 -10.8 




Sometimes 


Ref 












Ref 




Ref 






Often - always 


1.93 


1.65 


2.25 


135.2 


115.6 


154.7 






33.6 


25.4 41.8 


family rules (Do your parents/caregivers have rules about....) 


No 


Ref 






Ref 






Ref 




Ref 






Yes 


0.74 


0.67 


0.83 


-146.2 


-165.1 


-127.4 


1.64 1.47 


1.82 


20.5 


12.8 28.2 



a all models are additionally adjusted for sex, age and country; Bold - significant at p < 0.05; b n.c - not calculated (due to very small group(s)); c ref - reference category. 



Table 5 Associations of friend norm and friend modelling with soft drink intake, TV viewing, daily breakfast and sport participation stratified 3 by family rules, 
parental norm and parental modelling 



Soft drink intake (>200ml/day) 



TV viewing (min/week) 



Sport participation (min/week) 



Parental rules in place Friend norm 



P-value interaction OR 
term 



95% CI 



P-value 

interaction term 



95% CI 



P-value 

interaction term 



95% CI 



No 



Yes 



No 



Yes 



Parental norm 



'Very bad -neither good 
nor bad' 



'Good - very good' 

Parental modelling 
'Never - sometimes' 



Bad- very bad 

Neither good 
nor bad 

Good - very 
good 

Bad- very bad 

Neither good 
nor bad 

Good - very 
good 

Friend 
modelling 

Never -not often 0.188 

Sometimes 0.077 

often - always 0.149 

Never -not often 

Sometimes 

Often - always 

Friend 
modelling 

Never -not often 

Sometimes 

Ooften - always 

Never -not often 

Sometimes 

Often - always 

Friend 
modelling 

Never -not often <0.001 

Sometimes 

Often - always <0.001 



p-value for 
interaction term 



.48 

Ref 

2.16 

.60 

Ref 

1.87 



b b 



0.079 -117.2 

Ref 1 

0.059 107.2 

-42.1 

Ref 

81.5 



.34 .66 Of 



1.85 2.52 0.001 
.46 .80 



1.60 2.17 



95% CI 



-91.1 

Ref 

163.3 

-78.9 

Ref 

95.8 



0.009 96 

Ref 

0.281 136.1 
-145.2 
Ref 
110.3 

friend modelling p-value for 

interaction term 



-147.6 e -210.1 -85.2 'never - not often' never -not often 
Ref sometimes - always 

62.7 e 37.1 88.4 



-181.8 -52.7 

74.1 140.3 0.070 

-82.6 -1.6 

54.7 108.3 

-187.2 5.1 

128.3 198.4 0.003 
-148.0 -9.7 

67.9 123.7 

-81.8 83.7 

107.4 164.8 
-225.5 -65.0 

75.0 145.6 



0.035 



,-M 



Ref 



n.c. 
Ref 

53.1 36.2 70.0 

n.c. 
Ref 

20.3 -4.57 45.2 



n.c. 
Ref 

48.1 36.3 59.8 

n.c 
Ref 

20.1 4.11 36.1 



i.06 



Table 5 Associations of friend norm and friend modelling with soft drink intake, TV viewing, daily breakfast and sport participation stratified 3 by family rules, 
parental norm and parental modelling (Continued) 



'Often - always' 


never -not often 


119.9 


-3.7 


243.5 


'Sometimes - 


never -not often 


.42 f .30 


.58 




sometimes 


Ref 






always' 


sometimes - always 


Ref f 






often - always 


152.7 


108.4 


197.0 











a stratified analyses were only conducted in case of significant interaction terms between parent and peer influences; b all models are adjusted for sex, age and country; Bold - significant at p < 0.05 for associations, 
p < 0.1 for interaction terms; c n.c - not calculated (due to very small group(s)); d ref - reference category; e the parental modelling categories 'never - not often' and 'sometimes' were merged; f the parental modelling 
categories 'sometimes' and 'often-always' were merged. 
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0.70 



Probability for high soft drink intake by friend 
modelling and parental rules 

0.64 




having rules 
having no rules 



never - not often sometimes often - always 
Friend modelling 

Figure 2 Moderation by parental rules in associations between friend modelling and soft drink intake. 



reported in the combination of unfavourable parental 
norm (grey bars) and high friend modelling (Figure 7). 

Moderation by parental modelling with friend norms and 
modelling 

Significant interaction terms were found for parental 
modelling with friend modelling, and stratified analyses 
were conducted as shown in Table 5. 

Stratified analyses for TV time suggest that friend 
modelling was more strongly associated with TV time in 
case of low parental modelling (Table 5). Figure 8 illus- 
trates that in the high parental modelling stratum (grey 



bars) TV time was in general higher than in the low 
parental modelling stratum (black bars), and that high 
friend modelling was also linearly related to more TV 
time in the stratum of low parental modelling, but not 
in the stratum of high parental modelling. 

For daily breakfast consumption stratified analyses 
suggest that low friend modelling is stronger associated 
with daily breakfast in case of high parental modelling. 
Figure 9 further illustrates that this might be due to a 
relatively high probability for daily breakfast in the high 
parental modelling stratum (grey bars). Figure 9 further 
illustrates that despite this, the highest probabilities for 



TV time by friend norm and parental rules 



1000 

900 
800 
700 
600 
500 
400 
300 
200 - 



100 



803 



737 



762 



644 




656 




945 



I having 
having 



rules 
no rules 



bad-very bad neither good nor good - very good 
bad 

Friend norm 

Figure 3 Moderation by parental rules in associations between friend norm and TV time. 
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TV time by friend modelling and 
parental rules 



1000 



900 



[ion 



700 



600 



w 500 



400 



300 - 
200 



100 



909 




having rules 
having no rules 



never - not often sometimes often - always 

Friend modelling 

Figure 4 Moderation by parental rules in associations between friend modelling and TV time. 



daily breakfast were observed in the stratum of high 
parental modelling. 

Discussion 

The current study assessed associations of and interac- 
tions between friend and parent influences with school- 
children's EBRBs across Europe. Results showed that 
both friend and parental norm and modelling were sig- 
nificantly associated with children's EBRBs. In addition, 
we found evidence that friend and parental factors inter- 
act. In general this study showed that friend influences 
were stronger when no family rules were in place. Fur- 
thermore, the combination of unfavourable friend and 
unfavourable parent influences was associated with high 



soft drink consumption, while the combination of 
favourable friend and parent influences was associated 
with a higher probability for daily breakfast consumption. 

Previous studies and reviews already indicated that 
social influences are important for EBRBs in youth 
[9,44,45], and that these social influences can have differ- 
ent forms and sources [21,34,46]. However, only a few 
studies looked at parental and friend factors simultan- 
eously [25,30-34]. In contrast to findings of Kirby et al. 
[25], in our sample parental influences remained signifi- 
cantly associated with EBRBs in a multivariate model 
that included the friend influences. Although the study 
by Kirby et al. involved the same age group as the 
current study, it is more often found that in primary 



300 



Sport participation by friend norm and 
parental rules 



250 
200 

a 150 

3 
C 

2 

100 

50 



227 



239 



226 



185 



I having rules 
having no rules 



neither good/bad good - very good 

Friend norm 

Figure 5 Moderation by parental rules in associations between friend norm and sport participation. 



te Velde et al. International Journal of Behavioral Nutrition and Physical Activity 2014, 1 1 :82 
http://www.ijbnpa.Org/content/1 1/1/82 



Page 1 3 of 1 7 



300 



250 



200 



2 150 



100 



50 



Sport participation by friend modelling and 
parental rules 



244 



233 



216 



175 



I having rules 
having no rules 



sometimes often-always 
Friend modelling 

Figure 6 Moderation by parental rules in associations between friend modelling and sport participation. 



schoolchildren parents do influence physical activity 
levels of their children. A review by Edwardson and 
Gorely [47] found that parents played an important role 
in children aged 9-11 years especially by being active 
role models. This association was less clear for adoles- 
cents aged 12-18 years [47], also in line with the conclu- 
sion of the review by Uijtdewilligen and colleagues who 
found insufficient evidence for the prospective associ- 
ation between parental PA and adolescent's PA [48]. The 
study sample of the ENERGY-project is in the transition 
to adolescence, but it is still in the age group where 
parents are expected to have a regulatory role which 
may explain the significant association of family rules, 



parental norms and modelling with their children's 
EBRBs, even when friend influences are taken into 
account. 

In addition, the current study suggests that parental 
and friend influences interact and may strengthen or 
weaken each other's effect. Salvy et al. suggested that 
parents may have an inhibitory influence on unhealthy 
eating habits [31]. In our study we also found that 
favourable parental factors (i.e. rules in place, parents 
thinking that drinking soft drink is bad and low parental 
modelling) tempered the association of unfavourable 
friend norms and high friend modelling with high soft 
drink intake. It may be that having family rules in place 



900 



800 



700 



600 



500 



a 400 



300 



200 



100 



TV time by friend modelling and 
parental norm 



851 




Parental norm 

■ neither bad/good 
- very bad 

good - very good 



never - not often sometimes often-always 
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Figure 7 Moderation by parental norms in the associations between friend modelling and TV time. 
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TV time by friend modelling and 
parental modelling 
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800 -| 72!i 
70 0 

600 

Parental modelling 

« 500 

a ■ never - sometimes 




400 -j often - always 

300 -| 
200 
100 

never - not often sometimes often - always 
Friend modelling 

Figure 8 Moderation by parental modelling in the association between friend modelling and TV time. 





reflects a more restrictive and controlling parenting style 
such as an authoritative or authoritarian parenting style, 
and that in families with authoritative or authoritarian 
parenting styles others outside the family system have 
less influence. 

Furthermore, also for daily breakfast consumption, we 
found that if children reported high parental modelling, 
they were very likely to consume breakfast daily, even if 
they perceived unfavourable friend norms and friend 
modelling. That parental norms and modelling were 
stronger associated with daily breakfast consumption than 
friend norms and modelling seems plausible, as children 
usually do not have breakfast together with their friends. 



In addition, we found that friend norms and modelling 
were associated with sport participation and TV time. 
However, significant interaction between parental and 
friend influences was found in 10 out of the 20 potential 
interactive associations, indicating that associations of 
friend norms and modelling with EBRBs might depend on 
the parental norms and modelling. The current study in- 
cluded a selection of potential behavioural correlates and 
the strength of associations and interactions may depend 
on what variables are studied. In the current study the 
clearest pattern was found for the interaction between 
family rules and friend modelling. This may be explained 
by the fact that having family rules in place was a clearer 



Probability for daily breakfast by friend 
norm and parental modelling 



0.72 



0.64 



1.00 
0.90 
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Figure 9 Moderation by parental modelling in the association between friend modelling and daily breakfast. 
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concept for the participating children than parental mod- 
elling or parental norms, resulting in more valid answers 
(as shown in [40]) and thus a more straightforward 
pattern. 

Nevertheless, in general our results indicate that in 
this age group parental as well as friend influences are 
important for engagement in specific EBRBs and that 
both joint effects and moderating effects are important 
(Figure 1) depending on the specific parent and friend 
factors and behaviour. 

Social influences on human behaviour and health have 
been well established and are an important topic for 
further study in social psychology and health promotion 
research [34,49]. Leading theories of determinants of 
health behaviour such as Social Cognitive Theory [20], the 
Theory of Planned Behaviour [50] and social-ecological 
models of health behaviour [51,52] all presume that social 
influences such as norms and/or modelling are important 
determinants of health behaviours. However, interactions 
between such influences from different sources) i.e. in the 
present study parents and friends, has not been studied 
before. If the present results are supported in further 
research, such interactions should be taken into account 
in theory and models of determinants of health behaviour 
for youth. 

The major strength of the current study is its sample 
size. Furthermore, this is one of the first studies looking 
at interactions between parent and friend influences on 
four different EBRBs. A limitation of the study is its 
cross sectional design which restrains drawing conclu- 
sion on the direction and causality of the relationships. 
As previously suggested [53] it may very well be that 
parents react on their children's behaviours by setting 
rules and initiating favourable example behaviour and 
communicating favourable norms and beliefs. Further- 
more, children may seek friends that are similar to them, 
also with respect to EBRBs and beliefs regarding the 
EBRBs [54]. Finally, the current study used self-reported 
data, which may suffer from recall bias and social desir- 
ability. However, previously assessed reliability of the 
items was mostly good - excellent. In addition, validity 
of the EBRB items was mostly good to excellent, except 
for the items assessing norms and modelling. The latter 
is most likely due to the general difficulty to assess con- 
struct validity of cognitions, especially in this age group, 
and the lack of a gold standard. 

Taking these limitations into account, the results suggest 
that both parental as well as friends norms and modelling 
are associated with engagement in EBRBs among 10-12 
year-olds, and that parental norms, modelling and rules 
may also moderate friends' influences. Therefore, parental 
as well as friend norm setting and modelling should be 
considered when planning health promotion interven- 
tions. These results confirm the importance of involving 



parents in school-based interventions [55]. More insight is 
still needed in how parental and friend involvement can 
be improved, how modelling and norm setting occurs and 
how this can be used to promote a healthy energy balance. 

Conclusion 

Parental and friends norm and modelling are associated 
with schoolchildren's energy balance-related behaviours. 
Having family rules or showing favourable parental 
modelling and norms seems to reduce the potential un- 
favourable associations of friends' norms and modelling 
with the EBRBs. 

Abbreviations 

EBRBs: Energy balance-related behaviours; ICC: Intra class correlation. 
Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

JB, SJtV, MJMC, IDB, LM and YM designed the international study. JB 
supervised the international study. All authors contributed to the 
development of measurement protocols and instruments and coordinated 
and supervised the data collections in the participating countries. SJtV 
conceived the manuscript and conducted the analyses. All authors assisted 
in the interpretation of the results. SJtV drafted the manuscript. JB and MJMC 
provided input on an early draft and all authors critically reviewed 
subsequent drafts. All authors approved the submitted manuscript. 

Acknowledgement 

This paper was published on behalf of the ENERGY consortium. The 
ENERGY-project is funded by the Seventh Framework Programme (CORDIS FP7) 
of the European Commission, HEALTH (FP7-H EALTH-2007-B), Grant agreement 
no. 223254. The content of this article reflects only the authors' views and the 
European Community is not liable for any use that may be made of the 
information contained therein. In the Netherlands, the ENERGY-project was 
additionally supported by a grant from the Netherlands Organization for Health 
Research and Development (Grant number 50-50150-98-002). 

Author details 

'Department of Epidemiology and Biostatistics and EMGO Institute for 
Health and Care Research, VU University Medical Center, P.O. Van der 
Boechorststraat 7, 1081 BT, Amsterdam, The Netherlands, department of 
Public and Occupational Health and EMGO Institute for Health and Care 
Research, VU University Medical Center, Amsterdam, The Netherlands, 
department of Movement and Sport Sciences, Ghent University, Ghent, 
Belgium, department of Public Health, Sport and Nutrition, University of 
Agder, Kristiansand, Norway, department of Public Health, Ghent University, 
Ghent, Belgium. 6 GENUD (Growth, Exercise, Nutrition and Development) 
Research Group. E.U. Ciencias de la Salud, Universidad de Zaragoza, 50009 
Zaragoza, Spain. 'Slovenian Heart Foundation, Ljubljana, Slovenia, 
department of Paediatrics, Pecs University, Pecs, Hungary, department of 
Nutrition and Dietetics, Harokopio University, Athens, Greece. 

Received: 10 December 2013 Accepted: 20 June 2014 
Published: 8 July 2014 

References 

1. Lean M: Health Consequences of Overweight and Obesity in Adults. In 

Obesity Epidemiology. Edited by Crawford D, Jeffery R, Ball K, Brug J. Oxford, 
UK: Oxford University Press; 2010:59-73. 

2. Reilly JJ, Houston-Callaghan KA, Donaghey Z, Hammed S: Physical Health 
Consequences of Child and Adolescent Obesity. In Obesity Epidemiology. 
Edited by Crawford D, Jeffery RW, Ball K, Brug J. Oxford, UK: Oxford 
University Press; 2010:27-42. 

3. Serdula MK, Ivery D, Coates RJ, Freedman DS, Williamson DF, Byers T: Do 
obese children become obese adults? A review of the literature. 
PrevMed 1993, 22:167-177. 



te Velde et al. International Journal of Behavioral Nutrition and Physical Activity 2014, 1 1 :82 
http://www.ijbnpa.Org/content/1 1/1/82 



Page 1 6 of 1 7 



4. Singh AS, Mulder C, Twisk JW, van Mechelen W, Chinapaw MJM: Tracking 
of childhood overweight into adulthood: a systematic review of the 
literature. Obes Rev 2008, 9:474-488. 

5. Berge JM: A review of familial correlates of child and adolescent obesity: what 
has the 21 st century taught us so far? IntJ Adolesc Med Health 2009, 
21:457-483. 

6. Moore LL, Lombardi DA, White MJ, Campbell JL, Oliveria SA, Ellison RC: 
Influence of parents' physical activity levels on activity levels of young 
children. J Pediatr 1991, 118:215-219. 

7. Ritchie LD, Welk G, Styne D, Gerstein DE, Crawford PB: Family environment and 
pediatric overweight: what is a parent to do? J Am Diet Assoc 2005, 
10S570-S79. 

8. Pearson N, Biddle SJ, Gorely T: Family correlates of fruit and vegetable 
consumption in children and adolescents: a systematic review. 

Public Health Nutr 2009, 12:267-283. 

9. Ventura AK, Birch LL: Does parenting affect children's eating and weight 
status? IntJ Behav Nutr Phys Act 2008, 5:15. 

10. Te Velde SJ, van der Horst K, Oenema A, Timperio A, Crawford D, Brug J: 
Parental and home influences on adolescents' TV viewing: a mediation 
analysis. Int J Pediatr Obes 201 1, 6:e364-e372. 

11. Wind M, De B, Te Velde SJ, Sandvik C, Due P, Klepp Kl, Brug J: Correlates of 
fruit and vegetable consumption among 11 -year-old Belgian-Flemish 
and Dutch schoolchildren. J Nutr Educ Behav 2006, 38:211-221. 

1 2. Pearson N, Timperio A, Salmon J, Crawford D, Biddle SJ: Family influences 
on children's physical activity and fruit and vegetable consumption. 
Int J Behav Nutr Phys Act 2009, 6:34. 

13. Hennessy E, Hughes SO, Goldberg JP, Hyatt RR, Economos CD: Parent-child 
interactions and objectively measured child physical activity: a cross- 
sectional study. Int J Behav Nutr Phys Act 2010, 7:71. 

14. Gustafson SL, Rhodes RE: Parental correlates of physical activity in 
children and early adolescents. Sports Med 2006, 36:79-97. 

1 5. Zimmer-Gembeck MJ, Collins WA: Autonomy Development During 
Adolescence. In Blackwell Handbook of Adolescence. Edited by Adams GR, 
Berzonsky MD. Oxford, England: Blackwell; 2003:175-204. 

16. Van Petegem S, Beyers W, Vansteenkiste M, Soenens B: On the association 
between adolescent autonomy and psychosocial functioning: examining 
decisional independence from a self-determination theory perspective. 
Dev Psychol 2012,48:76-88. 

1 7. Steinberg L, Silverberg SB: The vicissitudes of autonomy in early 
adolescence. Child Dev 1986, 57:841-851. 

1 8. Fuligni AJ, Eccles JS, Barber BL, Clements P: Early adolescent peer orientation 
and adjustment during high school. Dev Psychol 2001 , 37:28-36. 

1 9. Berndt TJ: Developmental-changes in conformity to peers and parents. 
Dev Psychol 1979, 15:608-616. 

20. Bandura A: Social Foundations for Thought and Action: A Social Cognitive 
Theory. Englewood Cliffs, NJ: Prentice Hall; 1986. 

21. Fitzgerald A, Fitzgerald N, Aherne C: Do peers matter? A review of peer 
and/or friends' influence on physical activity among American 
adolescents. J Adolesc 201 2, 35:941 -958. 

22. Salvy SJ, dela Haye K, Bowker JC, Hermans RCJ: Influence of peers and 
friends on children's and adolescents' eating and activity behaviors. 
Physiol Behav 2012, 106:369-378. 

23. Sirard JR, Bruening M, Wall MM, Eisenberg ME, Kim SK, Neumark-Sztainer D: 
Physical activity and screen time in adolescents and their friends. 

Am J Prev Med 201 3, 44:48-55. 

24. Simpkins SD, Schaefer DR, Price CD, Vest AE: Adolescent friendships, BMI, 
and physical activity: untangling selection and influence through 
longitudinal social network analysis. J Res Adolesc 2013, 23(3):537-549. 

25. Kirby J, Levin KA, Inchley J: Parental and peer influences on physical 
activity among Scottish adolescents: a longitudinal study. J Phys Act Health 
2011,8:785-793. 

26. Wouters EJ, Larsen JK, Kremers SP, Dagnelie PC, Geenen R: Peer influence 
on snacking behavior in adolescence. Appetite 2010, 55:1 1-17. 

27. Salvy SJ, Romero N, Paluch R, Epstein LH: Peer influence on pre-adolescent 
girls' snack intake: effects of weight status. Appetite 2007, 49:177-182. 

28. Feunekes GIJ, de Graaf C, Meyboom S, van Staveren WA: Food choice and 
fat intake of adolescents and adults: associations of intakes within social 
networks. Prev Med 1 998, 27:645-656. 

29. Cunningham SA, Vaquera E, Maturo CC, Narayan KM: Is there evidence that 
friends influence body weight? A systematic review of empirical 
research. Soc Sci Med 2012, 75:1 175-1 183. 



30. Duncan SC, Duncan TE, Strycker LA: Sources and types of social support in 
youth physical activity. Health Psychol 2005, 24:3-10. 

31. Salvy SJ, Elmo A, Nitecki LA, Kluczynski MA, Roemmich JN: Influence of 
parents and friends on children's and adolescents' food intake and food 
selection. Am J Clin Nutr 201 1, 93:87-92. 

32. Guidetti M, Conner M, Prestwich A, Cavazza N: The transmission of 
attitudes towards food: twofold specificity of similarities with parents 
and friends. Br J Health Psychol 2012, 17:346-361. 

33. Pearson N, Williams L, Crawford D, Ball K: Maternal and best friends' 
influences on meal-skipping behaviours. Br J Nutr 2012, 108:932-938. 

34. Spink KS, Wilson KS, Ulvick J: Social influence and adolescent health- 
related physical activity in structured and unstructured settings: role of 
channel and type. Ann Behav Med 2012, 44:94-103. 

35. van Stralen MM, Te Velde SJ, Singh AS, De Bourdeaudhuij I, Martens MK, 
van der Sluis M, Manios Y, Grammatikaki E, Chinapaw MJ, Maes L, Bere E, 
Jensen J, Moreno L, Jan N, Molnar D, Moore H, Brug J: EuropeaN Energy 
balance Research to prevent excessive weight Gain among Youth 
(ENERGY) project: design and methodology of the ENERGY cross- 
sectional survey. BMC Public Health 201 1 , 1 1 :65. 

36. Brug J, Te Velde SJ, Chinapaw MJ, Bere E, De Bourdeaudhuij I, Moore H, 
Maes L, Jensen J, Manios Y, Lien N, Klepp Kl, Lobstein T, Martens M, Salmon 
J, Singh AS: Evidence-based development of school-based and family- 
involved prevention of overweight across Europe: the ENERGY-project's 
design and conceptual framework. BMC Public Health 2010, 10:276. 

37. Klepp Kl, Perez-Rodrigo C, De Bourdeaudhuij I, Due PP, Elmadfa I, Haralds- 
dottir J, Konig J, Sjostrom M, Thorsdottir I, Vaz de Almeida MD, Yngve A, 
Brug J: Promoting fruit and vegetable consumption among European 
schoolchildren: rationale, conceptualization and design of the pro 
children project. Ann Nutr Metab 2005, 49:212-220. 

38. Brug J, van Stralen MM, Te Velde SJ, Chinapaw MJ, De Bourdeaudhuij I, Lien 
N, Bere E, Maskini V, Singh AS, Maes L, Moreno L, Jan N, Kovacs E, Lobstein 
T, Manios Y: Differences in weight status and energy-balance related 
behaviors among schoolchildren across Europe: the ENERGY-project. 
PLoSOne 2012, 7:e34742. 

39. Singh AS, Vik FN, Chinapaw MJ, Uijtdewilligen L, Verloigne M, Fernandez- 
Alvira JM, Stomfai S, Manios Y, Martens M, Brug J: Test-retest reliability and 
construct validity of the ENERGY-child questionnaire on energy balance- 
related behaviours and their potential determinants: the ENERGY- 
project. Int J Behav Nutr Phys Act 201 1 , 8:1 36. 

40. Van Lippevelde W, te Velde SJ, Verloigne M, de Bourdeaudhuij I, Manios Y, 
Bere E, Jan N, Fernandez-Alvira JM, Chinapaw MJ, Bringolf-lsler B, Kovacs E, 
Brug J, Maes L: Test-retest reliability and construct validity of the 
ENERGY-parent questionnaire on parenting practices, energy balance- 
related behaviours and their potential behavioural determinants: the 
ENERGY-project. BMC Res Notes 2012, 5:434. 

41 . Philippaerts RM, Matton L, Wijndaele K, Balduck AL, Deb I, Lefevre J: Validity 
of a physical activity computer questionnaire in 12- to 18-year-old boys 
and girls. Int J Sports Med 2006, 27:131-136. 

42. Van Lippevelde W, te Velde SJ, Verloigne M, de Bourdeaudhuij I, Manios Y, 
Bere E, Jan N, Fernandez-Alvira JM, Chinapaw MJ, Bringolf-lsler B, Kovacs E, 
Brug J, Maes L: Associations between home- and family-related factors 
and fruit juice and soft drink intake among 10- to 12-year old children. 
The ENERGY project. Appetite 2013, 61:59-65. 

43. Timperio AF, van Stralen MM, Brug J, Bere E, Chinapaw MJ, De 
Bourdeaudhuij 1, Jan N, Maes L, Manios Y, Moreno LA, Salmon J, Te Velde SJ, 
ENERGY consortium: Direct and indirect associations between the family 
physical activity environment and sports participation among 10-12 
year-old European children: testing the EnRG framework in the ENERGY 
project. Int J Behav Nutr Phys Act 201 3, 10:1 5. 

44. Ferreira I, van der Horst K, Wendel-Vos W, Kremers S, van Lenthe FJ, Brug J: 
Environmental correlates of physical activity in youth - a review and 
update. Obes Rev 2007, 8:129-154. 

45. Salmon J, Timperio A: Prevalence, trends and environmental influences 
on child and youth physical activity. Med Sport Sci 2007, 50:183-199. 

46. Jago R, Page AS, Cooper AR: Friends and physical activity during the transition 
from primary to secondary school. Med Sci Sports Exerc 201 2, 44:1 1 1 -1 1 7. 

47. Edwardson CL, Gorely T: Parental influences on different types and intensities 
of physical activity in youth: a systematic review. Psychol Sport Exerc 2010, 
11:522-535. 

48. Uijtdewilligen L, Nauta J, Singh AS, Van Mechelen W, Twisk JW, van der 
Horst K, Chinapaw MJ: Determinants of physical activity and sedentary 



te Velde et al. International Journal of Behavioral Nutrition and Physical Activity 2014, 1 1 :82 
http://www.ijbnpa.Org/content/1 1/1/82 



Page 1 7 of 1 7 



behaviour in young people: a review and quality synthesis of 
prospective studies. Br J Sports Med 201 1, 45:896-905. 

49. Viner RM, Ozer EM, Denny S, Marmot M, Resnick M, Fatusi A, Currie C: 
Adolescence and the social determinants of health. Lancet 2012, 
379:1641-1652. 

50. Ajzen I: The theory of planned behavior. Organ Behav Hum Decis Process 
1991, 50:179-211. 

51. Bronfenbrenner U: Ecological Models of Human Development Oxford: 
Elsevier; 1994. 

52. Stokols D: Translating social ecological theory into guidelines for 
community health promotion. Am J Health Promot 1996, 10:282-298. 

53. Cook WL: Interpersonal influence in family systems: a social relations 
model analysis. Child Dev 2001, 72:11 79-1 197. 

54. de la Haye K, Robins G, Mohr P, Wilson C: Obesity-related behaviors in 
adolescent friendship networks. Social Networks 2010, 32:161-167. 

55. Brug J: The European charter for counteracting obesity: a late but 
important step towards action. Observations on the WHO-Europe ministerial 
conference, Istanbul, November 15-17, 2006. 1 nt J Behav Nutr Phys Act 2007, 
4:11. 

• • 

doi:l 0.1 1 86/1 479-5868-1 1 -82 

Cite this article as: te Velde ef al.: Parents and friends both matter: 
simultaneous and interactive influences of parents and friends on 
European schoolchildren's energy balance-related behaviours - the 
ENERGY cross-sectional study. International Journal of Behavioral Nutrition 
and Physical Activity 201 4 1 1 :82. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



(3 BioMed Central 



